Manipulation of oxygen radical-scavenging capacity in mice alters host sensitivity to tumor necrosis factor toxicity but does not interfere with its antitumor efficacy.
The role of oxygen free radicals in the toxicity and antitumor effect of tumor necrosis factor was investigated in vivo. Treatment of non-tumor-bearing mice and mice bearing methylcholanthrene-induced sarcomas with bovine CuZn superoxide dismutase or recombinant human CuZn superoxide dismutase afforded significant protection to these mice from a subsequent challenge with recombinant human tumor necrosis factor (rhTNF). Pretreatment with superoxide dismutase increased survival rates, at 48 h after rhTNF injection, in non-tumor-bearing mice from 22 to 65% and in tumor-bearing mice from 25 to 79%. Protection from rhTNF toxicity was not associated with any reduction in the therapeutic efficacy of rhTNF against methylcholanthrene-induced sarcomas in either s.c. or visceral sites (e.g., cure rates in mice bearing s.c. tumors which were treated with rhTNF without or with superoxide dismutase pretreatment were 18 and 39%, respectively). Furthermore, the administration of L-buthionine-S,R-sulfoximine, an inhibitor of glutathione synthesis, to mice bearing s.c. tumors resulted in increased rhTNF toxicity but no improvement in therapeutic efficacy. Tumor necrosis factor toxicity is mediated by the release of oxygen free radicals, probably from activated neutrophils, but its antitumor effect in methylcholanthrene-induced sarcomas is not dependent on their generation.